Role of retinoic acid in lens regeneration.
Prompted by the actions of retinoids and their receptors in gene regulation, in the developing eye and especially in the lens, we have undertaken a detailed study to examine the effects of retinoids on urodele lens regeneration. First, we examined the effects of exogenous retinoids. It was found that exogenous retinoids had no significant effect on lens regeneration. However, when synthesis of retinoic acid was inhibited by disulfiram, or when the function of the retinoid receptors was impaired by using a RAR antagonist, the process of lens regeneration was dramatically affected. In the majority of the cases, lens regeneration was inhibited and lens morphogenesis was disrupted. In a few cases, we were also able to observe ectopic lens regeneration from places other than the normal site, which is from the dorsal iris. The most spectacular case was the regeneration of a lens from the cornea, an event possible only in premetamorphic frogs. These data show that inhibition of retinoid receptors is paramount for the normal course and distribution of lens regeneration. We have also examined expression of RAR-delta during lens regeneration. This receptor was expressed highly in the regenerating lens only. Therefore, it seems that this receptor is specific for the regeneration process and consequently such expression correlates well with the effects of RAR inhibition observed in our studies.